Experiments were carried out on equilibrium between calcium ferrite slag and metallic copper under a controlled partial pressure of oxygen by using a mixture of CO2 and CO. Lime, magnesia or iron crucibles were used in the temperature range from 1423 to 1623K. The results were summarized as follows:
brought into equilibrium in an iron, lime or magnesia crucible at a fixed temperature between 1423 to 1623K, usually under a current of CO-CO2 gas mixture. Experimental conditions are summarized in Table 1 , and most procedures were similar to those described in the previous report (2) . Because the system has four or five components (Fe-Cu-O-CaO, +MgO) and four phases (metal, slag, gas and crucible), the freedoms are derived from the phase rule, and at a fixed temperature the equilibrium should be established by designating the oxygen potential and/or the CaO content in slag, as shown in Table 1 . The oxygen potential was derived from the composition of gas mixture by use of the following data(5):
After confirming the time necessary to attain equilibrium as illustrated in Fig. 1 Table 1 Experimental conditions. solution) depending on the melting conditions. Methods of chemical analysis for calcium, ferrous iron and total iron in the slag sample were described in the previous report (2) . Methods of atomic absorption were adopted to determine the contents of magnesium in slag and iron in metal. Copper contents in slag were usually determined by EDTAspectrophotometric titration, but when the content was small the method of atomic absorption was also employed. When the slag is dissolved by acid for chemical analysis, it is recognized that the following substitution reaction takes place(6)(7):
Thus, the analytical results of ferrous iron in slag were corrected by the copper contents.
Copper contents in slag
In Fig. 2 lie between 3 and 6, while those for iron silicate slag are reported to be 2 to 3(8).
Ratio of Fe3+/Fe2+ in slag
Detailed description was made in the previous report (2) for the effects of oxygen potential, slag compositions and temperature on the ferric to ferrous ratio of FeO-FeO1.5-CaO slag. Similar treatments are possible to the present slag containing cuprous oxide, and the Fe3+/Fe2+ ratios are plotted against the oxygen potential or CaO content in Fig. 5 or 6 . The (2) is applicable also to the slag equilibrating with liquid copper:
CaO content higher by 1 to 3 per cent than the line RR' which is the CaO content in the plain FeO-FeO1.5 CaO melt saturated with dicalcium ferrite.
Such an increase in the CaO solubility in the present slag may be ascribed to In Fig. 5 , MgO contents tend to increase with increasing oxygen potential, but this may be caused by increasing CuO0 .5 in the slag.
Iron content in liquid copper
The behaviour of iron in the liquid copper phase may be discussed based upon the following equations: (11) (1) Dissolved copper contents in slag are affected by the oxygen potential and temperature, and little influence is observed by the CaO content in slag. The contents are expressed by the following equation:
and they correspond to around 70 per cent of that in silicate slag at a fixed oxygen potential and temperature. Dissolved oxide will be in the form of CuO0 .5, and its activity coefficient, This equation is just similar to that derived for plain FeO-FeO1.5-CaO slag described in the previous report, and gives a good agreement with the data at PO2 from one order above that at the iron-saturation to 10-4. This ratio in ferrite slag is around ten times larger than that in iron silicate slag under the same conditions.
(3) Iron content in liquid copper is expressed as follows:
when the oxygen potential is one order higher than the iron-saturation and [%Fe] is more than 0.01.
